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GUEST EDITORIAL 


Cycles in 


The importance of an understanding of 
cycles in animal populations is so great 
economically and theoretically that a much 
more vigorous research programme is war- 
ranted. 

Ability to predict is one of the aims 
of cycle research. In the wildlife field, 
ability to predict periods of abundance 
and scarcity is of very considerable 
economic importance. On the Queen Charlotte 
Islands are a number of streams in which 
there is a run of pink salmon in the even- 
numbered years such as 1948 and 1950 but 
none in the odd-numbered years. Operatives 
must be moved from the mainland to operate 
the factories where the salmon are canned. 
Without ability to predict with absolute 
accuracy the existence or absence of a 
run, the utilization of this resource 
might be uneconomic. Foreknowledge not 
only of the time of abundance but of 
approximate numbers also would greatly 
assist in planning intelligent management 
and the most economic utilization of wild- 
life resources. 

The very fact that a phenomenon is 
periodic makes prediction possible. On the 
basis of present knowledge the management 
and utilization of some fish and wildlife 
species is much more satisfactory than 
would otherwise be the case. The four-year 
periodicity of Fraser River sockeye salmon, 
the nine-to-ten-year cycle in ruffed 
grouse and the four-year cycle in Arctic 
foxes are examples of resources that can 
be harvested more satisfactorily because 
of our present knowledge of the probable 
years of maximum abundance and scarcity. 
If there are wildlife species other than 
those now known in which peaks and depres- 
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sions of numbers recur with reasonable 
regularity, discovery of such cycles will 
be of similar value economically. The 
longer the periods between peaks the less 
likely are they to be detected without the 
accumulation and analysis of statistics 
for long periods. The existence of some 
cycles may not be demonstrated because the 
consistent accumulation of the requisite 
data will not be continued long enough. 
Although the knowledge that a species 
is abundant and scarce at reasonably regu- 
lar intervals is valuable economically, 
even though the cause of such periodicity 
is unknown, knowledge of the cause or 
conditions associated with the periodicity 
gives the possibility of control. If the 
cause is some extra-mundane occurrence, 
control is more remote than if the periodic 
scarcity is due solely or largely to over- 
crowding. Petterson, for instance, corre- 
lated the long-term fluctuation in the 
herring fishery in the area between the 
Paltic and the North Sea with variations 
in the strength of ocean currents through 
the Kattegat which in turn he believed 
were affected Ly tidal influences. Fluctu- 
ations produced by such phenomena are more 
remote from human control than those due, 
for instance, to population density per se. 
Tf we could prevent a species from 
periodicaliy becoming scarce by preventing 
it from ever becoming too abundant, it 
might be advantageous to adopt management 
techniques that would keep its numbers at 
a moderate level. Whether such management 
would be feasible would depend on the cost 
of management and the level of numbers 
which could be continuously maintained. 
Knowledge not only of the existence of cy- 


*98 


cles, their length and regularity but also 
of their causes is necessary as a basis 
for management to assure maximum yield 
over a long period of time. 

Recognition of the existence of cycles 
of abundance and scarcity even without an 
understanding of their causes tends to 
eliminate some types of unwise management. 
Tf regulation of grouse hunting is based 
on the belief that it is desirable to 
build up a high population for the purpose 
of providing a larger lreeding stock, 
when, aS a matter of fact, grouse invar- 
iably become scarce following the attain- 
ment of high populations, the folly of 
sparing birds destined to disappear anyway 
becomes obvious. The recognition of natu- 
rally recurrent cycles of alundance and 
scarcity may prevent waste effort and 
expenditure on unwise management methods. 

In seeking the cause of cyclic phenomena 
it must be recognized that periodicities 
even in the biological realm are of dif- 
ferent kinds. There is much evidence that 
in the case of such animals as grouse and 
hares, there is a gradual Luild up of 
populations over a period of years toa 
population peak, followed by a more or 
less rapid decline. On the other hand, in 
the case of the four-year cycle of sockeye 
salmon in the Fraser River, and of the 
two-year cycle of pink salmon in many 
rivers of the Pacific Coast the animals 
making up the populations of the peak 
years belong to a population distinct from 
that of the other years of the cycle. Four 
separate populations of sockeye use the 
fraser River system as a spawning. area in 
each four-year cycle. The population in 
the year of the big run is produced by a 
large population which spawned in the 
river four years before; similarly the 
small run represents the progeny of a 
small run. There is a succession of sepa- 
rate populations each of which tends to 
maintain its size relative to that of the 
other populations. This is guite a differ- 
ent situation from that in which one 
population gradually builds up over a suc- 
cession of years. 

There is still another type of perio- 
dicity possible, namely that in which a 
population peak recurs regularly as a re- 
sult of a rapid increase in the year 
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characterized by unusual abundance. Mic- 
rotus, the meadow mouse, may owe most of 
its peak populations which seem to recur 
at four or five year intervals, to unusu- 
ally successful reproduction and survival 
during a single season. Information on 
population changes in wild animals is not 
yet adequate to indicate to what extent 
peak populations may be due to gradual in- 
creases and to what extent they may result 
from unusually successful reproduction in 


-a single season. The problems presented by 


these two situations might be quite dif- 
ferent. If peak populations arise within 
a single season the cause is probably to 
be sought in ecological conditions favour- 
ing reproduction and survival in the sea- 
son concerned whereas if population peaks 
result from a gradual build-up over a 
period of years, the explanation of the 
regularity of population changes is prob- 
ably to be sought in the conditions lead- 
ing to population declines. 

There is no mystery about the more or 
less gradual increase in number of an 
animal if its population is low and ecol- 
ogical conditions suitable. The mystery is 
why declines occur so regularly. The real- 
ly significant cyclical phenomenon is the 
regularity of the declines. Refore we can 
expect to explain the reason for the regu- 
larity of population declines we must know 
what is responsible for the disappearance 
of so many of the animals constituting the 
peaks. Since disease is indicated as the 
condition leading to some declines, it is 
imperative to know the nature of the 
disease and the factors responsible for 
its spread. Some of the diseases are 
presumably spread by parasites. We need 
much more research in parasitology as a 
basis for understanding the relation of 
parasites to diseases of animals in the 
wild. 

Diseases not primarily due to micro- 
organisms have been suggested as the cause 
of some population declines. The so-called 
shock and stress diseases are examples of 
this type of condition suggested as causes 
of population declines. Other factors sug- 
gested as causes of declines include 
nutritive deficiencies, changes in the 
amount or nature of the light, and varia- 
tions in the amount of ozone in the upper 
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atmosphere. If some or all of such factors 
are responsible they will presumably act 
through their effect on the health and/or 
reproduction of the animals. Refore we can 
establish the ultimate causes of declines, 
much more extensive and accurate informa- 
tion on the actual condition of animals 
previous to and during population decreases 
are needed to determine the conditions 
responsible for the declines. 

Cne of the ways in which population 
declines are brought about is through 
emigration. Norwegian lemmings afford the 
classic example of the operation of this 
kind of population decrease. It has been 
suggested that emigration may be due to 
some sort of diseased condition but no 
support, so far as I am aware, has been 
obtained for this speculation. There is, 
however, a good deal of observational 
evidence suggesting that abnormal behavior 
patterns characterize the lemmings at the 
time of their emigrations. Fxperiments 
with locusts have shown that changes in 
behavior leading to mass movements can be 
brought about by conditions associated 
with crowding. These findings suggest the 
desirability of the experimental approach 
to the problem of emigration in lemmings 
and other animals whose populations are 
periodically reduced by this means. If 
population density is shown to initiate 
mass movements resulting in emigration, 
the problem of periodicity in such cases 
will then be reduced to that of discover- 
ing why the necessary population density 
is usually attained after the lapse of a 
fairly definite number of years. 

That emigration is not necessarily 
characteristic of certain animals such as 
lemmings is indicated by the fact that 
there is no little evidence of emigration 
among North American lemmings. Although 
information is far from adequate, what is 
available suggest that some other factor 
is usually responsible for the decline of 
lemming populations in America. Further 
evidence that periodic population declines 
of the same species sometimes result from 
emigration and sometimes from other causes 
is afforded by the sharp-tailed grouse. 
There is evidence that this is one of the 
species having a nine or ten year periodic 
fluctuation in numbers but emigrations, at 
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least spectacular ones, occur at much 
longer intervals. 

This brings us back again to the need 
for more information on what actually 
happens when a population declines. Does 
the decrease in numbers result from the 
failure of reproduction to replace animals 
suffering normal mortality, from an in- 
crease in the death rate, from a combina- 
tion of the two conditions or from emigra- 
tion? Research on wildlife cycles is 
basically a study of what causes the death 
of animals in nature or of what interferes 
with their birth, or both. Emigration, of 
course, results in the death of most of 
the animals involved in it. Until we have 
a great deal more knowledge of this sort, 
explanations of the causes of periodic 
fluctuations in animal numbers will be 
largely speculative. 

There would therefore appear to be two 
types of information basic in research on 
animal cycles. The first is records of the 
actual changes in the numbers of different 
kinds of animals from year to year over as 
wide an area as possible. The second is 
facts relative to the causes of the death 
of animals and the reasons for changes in 
reproduction, if such changes are shown to 
occur. 

There is a need for both individual and 
institutional effort in biological cycle 
research. The investigation of diseases 
and emigration and associated conditions 
such as the relation of parasites to dis- 
ease provide many problems suitable for 
research by an individual scientist. How- 
ever, many of the phenomena associated 
with animal cycles occur over such wide 
areas and involve such relatively long 
periods of time that their investigation 
requires the co-operation of so many people 
and over such periods of time that organi- 
zation under one or more institutions is 
necessary. 

Fxamples of co-operative efforts under 
an institution are afforded by the study 
of fluctuations in the populations of 
varying hares and of Arctic animals carried 
on through questionnaires by the Pureau of 
Animal Populations at Oxford and by similar 
studies of a variety of birds and mammals 
by the Royal Ontario Museum of Zoology at 
Toronto. A number of reports on snowy owl 
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periodicities resulting from this co-oper- 
ative study have already appeared. Pr. 
John P. Calhoun, formerly of Johns Hopkins 
University, has also been carrying ona 
census of North American small mammals. 

All of these co-operative projects are 
concerned, so far, largely with actual 
changes in annual populations. These are 
valuable; it is hoped that the efforts of 
these and still other organizations can be 
continued not only long enough to record 
variations in the length and amplitude of 
fluctuations but to demonstrate cycles of 
twenty-five or fifty years or even longer, 
if such occur. 

However, in addition to co-operative 
projects concerned with recording changes 
in annual numbers, there are needed other 
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integrated researches recording changes in 
environmental factors possibly responsible 
directly or indirectly for observed changes 
in populations. These involve meteorolog- 
ical conditions, including light and 
nutritive qualities of food as well as 
parasites and disease. 

The Journal of Cycie esearch can 
further the effective functioning of re- 
search projects by making known to workers 
in this field the existence of individual 
and co-operative research projects, ly 
pullishing progress reports on their 
activities and ly assisting through pub- 
licity the organization and integration of 
further efforts towards the elucidation of 
phenomena associated with the periodic 
fluctuations of particular species. 


J. R. Dymond, 
University of Toronto, 
Toronto 5, Ontario, Canada. 


THE 8-MONTH CYCLE IN SUNSPOT NUMBERS, 
1749-1950 


by 


Gerould T. Lane 


Cursory examination of monthly sunspot 
numbers shows some tendency for minor 
peaks to come at about &-month intervals. 
Are these 8-month waves due to the dy- 
namics of solar activity. Are they due 
to some rhythmic force acting upon the sun? 
Or are they purely accidental? 

It is obvious that these 8-month waves 
vary in amplitude. Is this variation a 
result of the interplay of various cyclic 
forces about &-months in length? Is the 
variation in amplitude purely accidental? 
Or is there perhaps some other cause? 

Are the lengths of these ®-month waves 
constant or do they vary from time to 
time? If they vary, is there any regulari- 
ty in the variation? 

Is there any correspondence between the 
length and timing of the 8-month waves in 
sunspot numbers and any of the planetary 
cycles or any of the similar rhythmic cy- 
cles which have been observed on earth? 

These are some of the questions that 
come to mind as one notices the 8-month 
waves in a chart of sunspot numbers. 

As a first step toward answering some 
of these guestions, I made a prelimi- 
nary study of sunspot numbers from 1749 
through 1950. The results of this analysis 
are reported upon in this paper. 

One method of studying rhythmic fluctu- 
ation consists of manipulating the data in 
such a way as to leave the rhythm to be 
tested as undisturbed as possible and 
at the same time to minimize other rhythms 
and random variation. Such a process is 
sometimes called “filtering.” 

Sunspot numbers from 1749 through 1950 
were filtered for an 8-month cycle as fol- 
lows: 

The data used were monthly average 
relative sunspot numbers.! (See Appendix 
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Each of these data was rounded to the 
nearest whole number to obtain a series of 
modified data, called Series A. 

The first step of the filtering process 
was the computation of a 3-month movin 
average of these rounded data ( 
or 1/3 a + 1/3 8 + 1/3 c). The series thus 
obtained was called Series R. It is plot- 
ted as the lower curve in charts of cycles 
1 to 19 inclusive shown herewith. 

The second step in the filtering proc- 
ess was the computation of a 17-month 
weighted moving average of Series B using 
the weights %,0,0,0,0,0.0,0,%,0,0,0,0,0,0, 
0,%. The series thus obtained was called 
Series C, 

The third step in the filtering process 
was the computation of a 9-month weighted 
moving average of Series C using the 
weights -%,0,0,0,%,0,0,0,-%. The series 
thus obtained was called Series D. 

The fourth and final step in the filter- 
ing was the computation of a 25-month 
weighted moving average of Series D using 
the weights -%,0,0,9,0,0,0,9,0,9,0,0,%,0, 
0,0,0,0,0,0,0,0,0,0,-4%. The series thus 
obtained was called Series FE. It is plot- 
ted as the solid line in the upper curves 
in the charts of cycles 1 to 19 inclusive. 

In actual practice, to reduce arithme- 
tic, a 3-month moving total was smoothed 
by a 25-month weighted moving total with 
the weights -1,0,0,0,2,0,0,0, -3,0,0,0,4,0,0 
OF=3, 020 02 00.07 16 

The result was smoothed by a 25-month 
(Text continued on page 121.) 


1. “Solar-Cycle Wata for Correlation 
with Radio Propagation Phenomena,” pub- 
lished by Interservice Radio Propagation 
Laboratory, National Bureau of Standards, 
Washington, D.C., 1945 and monthly supple- 
ments. 
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(Continued from page 101.) Each term of the result was divided by 
weighted moving total with the weights 192. The work was done by I.B.M. machine. 

-1,0,0,0,0, 0,0, 0,050,0;0, 2,0, 0,0,0,0,0,0,0, It will be clearer to describe each 
0080: +1 step separately, however, as if four suc- 


eA BS LS JE 1 
COMPUTATION OF THE FIRST TERM OF STHEes UN Ae Riou tal 


Goma CoL.B Come Com Comme CoL.F 
25-MONTH 
WE 1GHTED 
17-MONTH MOV. AV. 
WEI! GH TED OF THE 
3 =MON TH MOVING 9 -MON TH VALUES IN 
MOVING AVERAGE OF WEI GHTED Cotumn E 
AVERAGE THE VALUES MOVING (WEIGHTS 
OF THE IN COL.C AVERAGE OF -+,0,.0,0, 
VALUES IN (WEIGHTS THE VALUES ONO, OF 0205 
Column B a OORO OR IN Column D 0,0,0,t,0, 
SUNSPOT (WEIGHTS ORORONS OF (WEIGHTS 0,0,0,0,0, 
NUMBERS WS eer 3 0, 6.050,0 =4;0,04024, 0 ,0,.0,,0..03 
SUNSPOT ROUNDED 1/3) 0,4) 0,0,0,-+ -t+) 
DATE NUMBERS (SERIES A) (SERIES B) (Sertes C) (Series D) (Series E) 
JAN.1749 58.0 58 
Pes 62.6 63 63.67 
M. 70.0 70 63.00 
A. ayeke / 56 LORS oS 
M. 85.0 85 75.00 
Sie 83.5 84 88.00 
J: 94.8 95 81.67 
A. 66.3 66 79.00 
Ss Hoa9) 76 72.67 
OF Wass 76 103.67 90. 67 
N. 158.6 159 106 .67 93.09 
Dr 85e2 85 105.67 Seo 
JAN .1750 Uiskas} 73, 78.00 79.42 
Be 75.9 76 79.33 80.00 -3.92 
M. 89.2 89 84.33 79.8 So a7, 
A. 88.3 88 89.00 81. 58 4.23 
M. 90.0 90 92.67 80. 25 1.06 
Je 100.0 100 91.67 85.00 4.67 
Ji 85.4 85 96.00 86.75 6.02 
A, 103.0 103 93.00 86 . 42 5.46 
S. Om? 91 86 .67 76. 84 2.46 
O: G57, 66 WS SRS ilies 48 
N. 63.3 63 68.00 69.83 emacs 
‘De 75.4 ZS 69.33 69. 42 Sew '} 
Jan.1751 7.0)50 70 63.00 63.59 2002 
Ex 43°.5 44 53.00 SS) nT Aa) -5.21 2.46 
M. 45.3 45 481533 3)5 1/ 24.75 
A. 56.4 56 54.00 59). 25 S227 
M,. 60.7 61 56 .00 60. 42 2.60 
dhe 50.7 51 59.33 yt (8,8) 6.38 
ee 66.3 66 59.00 61.50 6.63 
A. 59.8 60 50.00 58. 17 Sion 
yy, 2365 24 S56 46. 84 A TA 
OF Done 72.8 25233 40.75 -7.42 
N. PSY chs) 29 32.00 40. 33 -9.00 
D. 44.0 44 36.00 42.67 -6.79 
Jan. 1752 35.0 S55 43.00 44.0 - .94 
ee 50 .0 50 52.00 50.17 S05 
M,. PAUO: wa 60.00 557 
A. 59.3 59 (oh bapesiis} 5Am SS 
M. SO, 60 53.00 45.09 
Jt 39.6 40 59 .33 46. 17 
Se 78.4 78 49 .00 
A. 29.3 29 44.67 
Sz the) afi S4na0 
OF 46.6 47 37.33 
N. 37.6 38 41.67 
De 40.0 40 40.67 
Jan. 1753 44.0 44 38 .67 
F. Bi2e 0 Siz 40.67 
M. A5n 7. 46 caer a es 
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cessive moving averages had really been worked out in Table 1. The other 2373 


computed. terms are computed similarly. 

At this point it would probably be in The various moving averages are com- 
order to explain the arithmetic for the puted as shown in Tables 2, 3, 4, and 5 
benefit of those who are not familiar with respectively. 
weighted moving averages. Each of the four manipulations de- 

The first term of the final result is scribed above has its own effect upon each 


ND 


ue WN. ee of lS 2. 
ComMPUTATION OF THE FIRST TERM OF THE 3-MONTH MOVING AVERAGE. 1/3A + 1/38 + 1/3C POSTED AT POSITION B. 


Coy. fh Comaa8 Come Col. D 
SUM OF THE 
SERIES A THREE VAL- 
SYMBOL DATE SERIES A WEIGHTS TIMES UES IN 
WEI GHTS CoLUMN C 
A JAN. 1749 58 1/3 19 1/3 
B F. 63 14S 21 63.67 
c M. 70 3) 23 1/3 


Toe Ace Bites sea oe 
COMPUTATION OF THE 17-MONTH WEIGHTED MOVING AVERAGE 
ta + OB + OC + OD + OF + OF + 0G + OH + $1 + OF + OK + OL + OM + ON + 00 + Op + 40a 
POSTED AT POSITION I 


CoL. A (oy, 1! Comic Come D 
A SuM OF THE 
Series B 17 VALUES 
SYMBOL DATE SERIES B WEIGHTS TIMES in Cotumn C 
WEIGHTS) = _(Sertes C) 
A Fee. 1749 63.67 ’ 15.92 
B M, 63.00 10) (0) 
(6 A. ZOmsS 0 (0) 
D M. 75.00 0) 0 
E ais 88 .00 (0) (0) 
F Ne 81.67 0 0 
G A. 79.00 0 i@) 
H Ss UCAS (0) 16) 
I OF 103.67 4 51.83 90.67 
J N. 106.67 Q (0) 
K D. 105.67 (0) (@) 
t JAN. 1750 78.00 10) (0) 
M Ee TIESS 10) (0) 
N M. 84.33 0 (0) 
0 A, 89 .00 0) 0) 
P M, 92.67 ie) ie) 
Q wis 91.67 4 22.92 
THenAS 6a Ce ae: 4. 
COMPUTATION OF THE 9-MONTH WEIGHTED MOVING AVERAGE 
-ta + OB + OC + OD + $E + OF + OG + OH + -41 POSTED AT POSITION E. 
Cot. A Comms Copan CouemD 
SUM OF THE 
Series C 9 VALUES 
SYMBOL DATE SERIES C WEIGHTS TIMES 1N CoLUuMN C 
‘ WEIGHTS (Sertes D) 
A Oct. 1749 90.67 -4 - 22.67 
B N 93.09 (0) 0 
c D. 93.67 0) 0) 
D JAN. 1750 79.42 10) (@) 
E Es 80 .00 t 40.00 -3.92 
F M, 79.58 (0) 10) 
G A. 81.58 (0) (0) 
H M, 80.25 0 (0) 
l Se 85.00 4 -21.25 
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TeAy Be to VE Ds 
COMPUTATION OF THE 25-MONTH WEIGHTED MOVING AVERAGE 


“4A +s OBe+ OCis Ob) + OE + OF 4) OG 6 OH) 4) 01 


+ OJ + OK + OL + $m + ON +00 + OP + 0Q 4 OR 


+ OS + OT + Ou + OV + Ow + Ox + -tY POSTED AT POSITION M. 


Come 


SYMBOL DATE SERIES D 


Fes. 1750 ihe 
-5.17 
4.23 
1.06 
4.67 
10.69 


OUZONPrPCCE PSs 


Jan. 1751 


UZOnrpCelZren 
fo 


JAN. 
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Cones Coane Colm 
SUM OF THE 
25 VALUES 
IN COLUMN C 


(Series E) 


Series D 
TIMES 
WEIGHTS 


98 


WEIGHTS 
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periodicity which may be present in the 
series. Fach manipulation also has an ef- 
fect upon random fluctuations that may be 
present in the series. 

Except for the three-month moving aver- 
age, the manipulations have been selected 
so as (a) to leave any regular symmetrical 
8-month wave completely undisturbed, (b) to 
disturb as little as possible any perio- 
dicities in the immediate neighborhood of & 
months in length, and (a) to minimize trend 
and longer and shorter periodicities. 

The three-month moving average has the 
following effects: 

It greatly lowers the amplitude and re- 
verses the phase of any symmetrical two 
month periodicity. 

It eliminates any three-month periodici- 
ive 

’ Tt changes the shape and reduces the 
amplitude of any periodicity longer than 
_three months but to an increasingly less 
extent as the periodicity gets longer and 
longer. See Diagram A. 

The amplitude of a symmetrical perio- 
dicity of zigzag shape and 8 months in 
length is reduced by 1/3.° 

The effect of each of the weighted mov- 


ing averages upon various periodicities is 
as follows: 

The 17-month weighted moving average 
has the following effect: Leaves the full 
amplitude of an eight month cycle and all 
harmonics of 8 months: Reduces to zero the 
amplitude of a sixteen month cycle and all 
odd harmonics of 16 months: all other 
cycles are reduced in amplitude as il- 
lustrated in Diagram B. 

The 9-month weighted moving average has 
the following effect: Leaves the full 
amplitude of an & month cycle and all odd 
harmonics of ® months: Reduces to zero 
the amplitude of a 4 month cycle and all 
other even harmonics of ® months: Al] other 
cycles are reduced in amplitude as il- 
lustrated in Diagram C. 

The effect of the 9-month weighted mov- 
ing average is to eliminate any trend in- 
creasing or decreasing by constant amounts 
as shown in Tables 6 and 7. 


2. See Technical Pulletin No. 4 of the 
Foundation for the Study of Cycles, New 
York, New York: Cycle Analysis--The Moving 
Average, by Fdward R. Dewey, 1950. 
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Amplitude Remaining 


| 2 3 4A 5 6 16 8 9 LOm ht IZ Se 4 SSIS Ope 7a OO a 2O 
Length of Cycle in Months 
Diagram A 


AMPLITUDE CHART 
17 Month Weighted Moving Average 
4, 0, 0, 0, 0, 0, 0, 0, 3 4 O, 0, 0, 0,0, 0,0, x 


Amplitude Remaining 
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Length of Cycle in Months 
Diagram B 
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THE EFFECT OF A 9-MONTH WEIGHTED MOVING AVERAGE 
WITH WEIGHTS OF -4,0,0,0,$,0,0,0,-+4 UPON A 


Tay Bets Ee 7, 
THE EFFECT OF A 9-MONTH WEIGHTED MOVING AVERAGE 
WITH WEIGHTS OF -£,0,0,0,£,0,0,0,-4 UPON A 


TREND INCREASING BY UNIFORM INCREMENTS. TREND DECREASING BY UNIFORM INCREMENTS. 
CoL. A CoL. B Col. C Cot. A Coma 6 CoLenG 
9 -MONTH WEIGHTED 9-MONTH WEIGHTED 
MOVING AVERAGE MOVING AVERAGE 
MONTH TREND oF COLUMN B MONTH TREND oF CoLUMN B 
USING WEIGHTS -4, USING WEIGHTS -+ 
0,0,0,4,0,0,0,-4 0,0,.0,4,0,0,0,-1 
JAN. 1749 1 JAN. 1749 16 
Ee 2 Fe 15 
M. 3 M. 14 
A. 4 A. 13 
M. 5 (0) M. 12 (0) 
Je 6 (0) Je 11 (6) 
Je 7 (0) dh 10 (0) 
A. 8 (0) A. 9 0 
Ss 9 (0) Se 8 0 
oO. 10 0 O. 7 0) 
N. 11 10) N. 6 0 
DE 12 10) D. 5 0 
JAN. 1750 13 JAN. 1750 4 
F. 14 Lo 3 
M. 15 M. 2 
A. 16 A. 1 
AMPLITUDE CHART 
9 Month Weighted Moving Average 
-4,0,0,0, $,0,0,0, -4 
o 
c 
ic 
6 
E 
) 
a 
i) 
me} 
= 
= 
a 
£ 
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1 5 G 7 8 ¥) 
Lenath of Cycle 


io Jl 2S (v5 fe tice “Dre “ks! 
in Months 


19 20 


Diagram C 


26 


Amplitude Remaining 


Amplitude Remaining 
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AMPLITUDE CHART 
25 Month Weighted Moving Average 
of 19, 0,0, 0, O, 0,0, 0, 0, O, 0, 2 0,0,0,0,0, O, 0,0,0,0, 0, aa 


Tee KS) 9 Lom Ut 2 See Ure tsk UI) Xo) 
Length of Cycle in Months 
Diagram D 


AMPLITUDE CHART 
Combined Effect of Four Manipulations 


| 2 3 4 5 6 7, 8 9 lio =o 12ee3 Ke ER re TY IK Xe) 
Length of Cycle in Months 
Diagram E 
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The 25-month weighted moving average TeA> Bel be 29: 
has the following effect: Leaves the full Coren pels é Con me ee tes ¥ 
; eMONTH -MONTH 
amplitude of a 24 month cycle and all odd qPAeaTED ME NGHITED 
harmonics of 24 months including 8 months; MOVING Q-MONTH = MOV. AV. 
Reduces to zero the amplitude of a 12 month AVERAGES) GUVELGHIEC So alye 
; A SINGLE USING MOVING WEIGHTS 
cycle and all other even harmonics of 24 PoSi- PERFECTLY WEIGHTS AVERAGE -4,0,0,0, 
months: All other cycles are reduced in TION REGULAR TOMOKO USING ORO ONO} 
amplitude as illustrated in Diagram D. non alle a eto a Go Bae ies 
. C 2) vi eka “4,V,U.U. ZVIVUINYe 
The combined effect of all four manipu- 050.0507 <£/0,0)051 0:010.0) 
lations is shown by Diagram E. 4 74 0,0,0,0, 
DS a 0 ae 
TA Ei ie 2 e) 
OL. OL. B OUeaC Come 3 0 
17 -MON TH 25-MON TH 4 0 
WEIGHTED : WEIGHTED 5 0 0 
PERFECTLY MOVING 9 -MON TH MOV. AV. 6 ) ) 
Pp REGULAR AVERAGE WEIGHTED USING 7 0 0 
OST = gt MONTH USING MOVING WEIGHTS 8 0 0 
TION x i 9 0) (e) 0) 
Num, PERIODIC. WEIGHTS AVERAGE = 4,0,0,0, 
ITY (AM- 1,0,0,0, USING 0,0,0,0, 10 0 0 0 
ae PLITUDE 0,0,0,0, WEIGHTS 0,0,0,0, iB 0 0 0 
#i00167-10) 410,0,0. ~—=4,.0,0,0. = 4.0,0,0. 12 0 0 0 
0,05,0505 ? =2:0,,050. = 70.0..0,0; 13 0 0 0 0 
4 wt 0,0,0,0, 14 0 0 0 0 
oe 15 0) 0 0 os 
sh | Sa oe a a a aa a CS 16 0 0 0 2.50 
9 63 17 0 ) 0 1.25 
5 - 18 0 0 0 0 
y att 19 0 eilardo 0 2125 
5 -8.8 -8.8 20 (@) -2.50 0 OO) 
= Pais 6.5 2 0 pipes 0 -1.25 
7 1.8 -1.8 22 0 0 0 0 
4 me 36 23 0 1.25 1.25 0 
9 7.6 7.6 7.6 a: 0 50 Aeon a 
10 7.6 7.6 7.6 29 o ia M22 2 
11 2.9 2.9 2.9 ee 0 0 o D 
12 apalents) Ps, News} Sui bas} 27 e 5 -2.50 ol r/ts} -2.50 
AS Pee Bote 6.5 Pas 28 -10 - 5.00 -7.50 -5.00 
: e z - 0 
14 Pans -8.2 -8.8 AW AG 29 5 2250 Se 7/S) (5533) 
15 raat Saas Ast Saul ae 2 A = — ste 
he ° “6 8 Be 32 10 5.00 7.50 5.00 
ha/ eye} S23 Sa es) 33 5 2 50 3.75 2.50 
18 10.0 8.8 9.4 8.3 3 0 « r ’ 
19 5.3 5.3 ane 5.3 a6 Rtas er x 
ran 8 2 ie 36 0 -2. 50 -2.50 0 
21 S41 4.1 74.1 74.1 37 0 1.25 21.25 0 
a2 -8.8 -8.2 -8.8 -7.6 38 0 i. © 9 0 
23 -6.5 -6.5 -6.5 -6.5 39 0 1.25 0 1.25 
24 oie -1.8 -1.8 138 40 0 50 0 2.50 
oe 2'9 2.9 2.9 2.9 ofr iy aoe 0 1.25 
26 Ho 726 TG 2) A2 0 i 0 ‘oO 
27 7.6 7.6 7.6 7.0 e : - ‘ ee 
28 29 74e{) as) Za at) ie 0 0 0 250 
ee wes poe zeae re 45 0 0 0 -1.25 
30 -6.5 -6.5 -6:5 -6.5 AG 0 0 9 © 
31 -8.8 -8.2 -8.8 a7 A 5 * 
39 24.1 -4.1 -4.1 AB 0 0 0 
33 6 6 -6 49 0 0 0) 
34 5.3 5.3 5.3 =O 0 0 0 
35 10.0 9.4 51 0 0 0 
36 5.3 5.3 52 0 0 0 
38 “4.1 aoe 54 0 0 0 
39 see 55 0 0) 
oO yous 56 0 0 
Ay -1.8 ae 0 0 
42 2.9 58 0) 0 
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. Curve 2 represents a 
. Curve 3 represents a 9-month weighted mov 
-month weighted moving a 


Curve 1 shows a perfectly regular 8%-month periodicity 


ign Be 
17-month weighted moving average of Curve 1 


ing 


verage of Curve 1. 
ginal 8%-month cycle are 


average of Curve 1. Curve 4 represents a 25 


It is observed that the length and phase (timing) of the ori 


unaffected, but that the amplitude is slightly reduced. 
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The effect of the various manipulations 
upon random numbers is too complex to 
discuss at this time. 

The effect of the various weighted mov- 
ing averages upon symmetrical periodici- 
ties of zigzag shape slightly longer than 
8 months is illustrated in Table & and 
diagrammed in Fig. F. It is seen that the 
length of the periodicity is not affected 
by the manipulation but that the shape is 
changed and the amplitude somewhat reduced. 
A similar effect would have been achieved 
if we had used a periodicity slightly under 
8 months in length. 


One final and very important observa- 
tion needs to be made. This concerns the 
effect of each of the three weighted mov- 
ing averages upon a Single symmetrical 2- 


Fe 


Ge HE Ue snore moving vont 
et of the wave cnet keridirel 


Amplitude Sgr te ar rR ee praaiateas SE Ee He 

“EEE ea eraea rear eee eearesiea ar 

ae sities serasees EEEEE-HEH HoH SEE a seetasiiaaiit meeae ie H 

cH = Era iitise Soietosastostreocistociit 
ate EEE ss fessiiasii in ae 
EH Bpeeare ataeE peeee TT seeceee : ee) ame d HHH 
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month wave as distinct froma series of 
such waves which constitute a periodicity. 

This effect is shown in Table 9 and dia- 
grammed for the 17-month weighted moving 
average in Fig. G, 

With this explanation of the strength 
and the limitations of the methods used it 
should be clear that any periodicities 
aLout eight months long should be largely 
free from the distorting effects of other 
periodicities, if any, so that they can be 
studied more intelligently and their 
characteristics determined more accurately. 

Such studies of this filtered series 
have been made and will be reported upon 
in a subsequent paper. 
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Fig. G shows the effect of a 17-month weighted moving average upon one single -month 


wave. 


It is noted that the amplitude of the single wave is reduced one-half and that two 
spurious waves of one-fourth amplitude eight months away are introduced. 
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RESUME OF CYCLES-A MONTHLY REPORT 


March 1952 


The Director's Letter sets forth some 
of the changes that he would make if he 
and Mr. Dakin were rewriting Cycles—The 
Science of Prediction. 

The fesearch section contains three 
articles as follows: 

1. Planetary Effects on Shortwave 
Radio. 

2. What Made the Benner Forecast Tick? 

3. The 12-Month Cycle in the Sales of 
Company G. 

The first article, ‘Planetary Effects on 
Shortwave Radio,” by John H. Nelson, de- 
scribes a method of forecasting radio 
weather which is about 80% accurate. This 
forecasting method is based chiefly upon 
correspondences which Nelson discovered 
between planetary relationships and short- 
wave radio signal behavior. 

The second article discusses the re- 
markable forecast of pig iron prices made 
by Samuel Benner in 1874. This forecast 


April 


The Director's Letter discusses four 
things: ], It explains the difference be- 
tween two projections of stock market cy- 
cles; 2, it comments on the present stock 
market situation; 3, it comments on the 
present business situation; and 4, it 
finishes the discussion begun in March of 
the changes the Director would make in 
Cycles—The Science of Prediction if that 
book were being rewritten at the present 
time. 

The Research section contains four 
articles, viz: 

1. Possible Cycles in Railroad Stock 
Prices, 1831—1950. 

9, The Effect of Atmospheric Flectric- 
ity Upon Business. 

3. Cycles in Women’s Dress Fashions. 

4. The 11.2-Year Cycle in Internation- 
al War, 1750—1950. 

The first article, in regard to possible 
cycles in railroad stock prices, presents a 
periodogram of a multiple harmonic analysis 
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achieved its success in part because of a 
cycle in these prices of about 9 years in 
length which continued after 1874, and in 
part because of other cycles which also 
continued, which must have lengths about 
1/2, 1/4,-1/5, 1/6 or some othercunit 
fraction of 27 years. The task ahead is to 
find these other cycles; then to make a 
new forecast, starting now. 

The third research article discusses 
the 12.6-month cycle in the sales of 
Company G. This cycle has been present in 
the sales of this company since 1994. 

The Technical section contains two 
articles, “Cycle Analysis for the Peginner” 
and ‘The Techniques Involved in the Deter- 
mination of the 12.46-Month Cycle in the 
Sales of Company G.” 

The report ends with a resume of Vol. 
I, No. 2 of the Journal of Cycle Research, 
Letters, and Additions to the Library. 
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of railroad stock prices, 1831—1950. It 
lists the cycles suggested by this harmonic 
analysis. 

The second article, bythe late Fllsworth 
Huntington, reprints part of an article 
written by him which suggests a possilble 
interrelationship between atmospheric e- 
lectricity and human reactions. 

The third article brings up to date a 
book by Agnes Brooks Young and shows how 
forecasts made by Mrs. Young in 1937 have 
worked out in the 15 years since this book 
was printed. 

The fourth article discusses an 1].2- 
year cycle in international war which has 
been present in the index of international 
war since about 1750. 

The Technical section discusses (a) the 
techniques involved in the construction of 
the periodogram of railroad stock prices 
and (b) the techniques involved in the 
determination of the 11.2-year cycle in 
the number of international battles. 
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The Data section gives (a) recent 
industrial common stock prices, trend, and 
deviations from trend, (b) the Foundation 
for the Study of Cycles’ Index of Railroad 
Stock Prices, 1831—1951, and (c) a chart 


May 


The Director's Letter suggests some 
reasons why people may be so intrigued by 
the subject of cycles. 

The Research section contains four 
articles as follows: 

The 17¥%-Year Cycle in Pig Iron Prices, 
1784—1951. 

Possible Cycles in Industrial Stock 
Prices, 1871—~-1950. 

The 9.6-Year Cycle of Game Abundance. 

The 14-Day Cycle in the Amorousness of 
Women. 

The article on the 17¥%-year cycle in 
pig iron prices is a condensation of the 
article which appeared in the Spring 1952 
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The Director's Letter announces the 
free distribution of Journals to libraries 
and to all who have contributed to the 
fund of knowledge in regard to cycles, 
rhythms, and/or periodicities. It also 
announces a Fellowship available for the 
study of cycles. 


The Research section contains four 
articles, viz: 

1. A Stock Market Forecast Made in 1912. 

2. The 142-Year Cycle in War. 

3. Is There a 17 1/3-Year Pattern in 
Stocks? 

Possible Cycle in Pig Iron Prices, 
1784—1951. 

The first article discusses a cycle 
analysis of railroad stock prices made in 
1912 which isolated and projected cycles 
20 years long, 41 months long, 14.45 
months long, and &.2 months long. Jf any- 
one had followed this forecast for medium 
term moves, he would have built *1,000 up 
to $10,869 (disregarding brokerage) in the 
31 years which followed. 

By 1943, however, this forecast had 
got out of step with reality. Until re- 
vised it cannot be relied upon. 
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showing U.S. wholesale commodity price 
index during major war periods. 

The issue concludes with Foundation 
Affairs, Letters, Cuestions and Answers, 
and Additions to the Library. 
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issue of the Journal of Cycle Research, 

The second research article presents 
S1x periodograms obtained by multiple 
harmonic analyses of industrial common 
stock prices, 1871—1950. 

The third article digests a recent 
paper by R. M. Ferrie called “ Upland Game 
in Western Canada ” and shows that another 
9.6-year cycle in game abundance seems to 
have been completed. 

The fourth article consists of excerpts 
from a book by Dr. Marie C. Stopes. 

The issue concludes with Foundation 
Affairs, Letters, Cuestions and Answers, 
and Additions to the Library. 
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The second article discusses a cycle of 
about 142 years which has been present in 
the index of international battles from 
1 B. C. to date and synthesized the four 
cycles in international wars which have 
been reported upon in previous issues. 

The third article prints some charts of 
Mr. W. F. D. Stokes, Jr. who has observed 
some tendency for a 17 1/3-year pattern in 
industrial common stock prices to repeat. 

The fourth article prints a periodogram 
to show the results of a multiple harmonic 
analysis of pig iron prices, 1784—1951 
and lists the various cycles suggested by 
the periodogram. 

A new department called ‘‘ How has it 
worked out?” brings up to date two charts 
published previously, namely the chart 
showing the 57-year cycle in international] 
conflict and the 33-month cycle in residen- 
tial building construction. 

The Technical section discusses the 
techniques involved in the January 1952 
article entitled the 37-year cycle in the 
frequency of Chinese earthquakes. 

The issue concludes with Letters, 
Questions and Answers, eand Additions to 
the Library. 
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FELLOWSHIP AVAILABLE! 


The Foundation announces the creation of three Fellow- 
ships, each to run for three years. These Fellowships were 
created to enable qualified students to spend full time at 
Foundation headquarters in the study of the subject of cy- 
cles. 

One of these Fellowships has already been financed. The 
problem now is to find a suitable Fellow. Are you interested 
or do you know of anyone who might be interested? 

The Fellow will live, rent free, in an 8-room house ad- 
jacent to research headquarters of the Foundation at Fast 
Brady, Pennsylvania, and will receive a stipend adequate for 
the support of himself and his family. If you are interested, 
write to the Director of the Foundation, giving your quali- 
fications and the amount of money that you would require. 

If you are not interested yourself, please try to get 
some other qualified person to make an application. 

Foundation, for the Study of Cycles 
Research Headquarters 
Fast Prady, Pennsylvania 


